Abstract: One of the missions of the Bulgarian
Introduction
In everyday life a lot of toxic substances can be found in the environment affecting all life forms (plants [1] [2] [3] [4] [5] [6] , animals, and humans) by polluting different environmental areas: air, soil, water [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] . Many of these substances come from excessive industrialization, fertilizer-based farming and intensive chemicals, and a poor industrial and household waste management [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] . As a result, many companies and factories (production units) carefully follow the production process from the design or the idea of a product to the final stage of its life (the waste) [10, [22] [23] [24] [25] [26] [27] , in addition to an intense concern for the development and production growth [22] [23] [24] [25] [26] [27] [28] [29] . As a beneficial consequence, the existence of these control activities regarding the wastes in the field of industrial production allows a permanent qualitative improvement of the environment conditions. An important positive factor that can be also reminded here is the education of the people in the field of waste management and environmental protection [29] [30] [31] . One of the missions of the Bulgarian Army is the formation of maintenance modules that can take part in a series of military activities, including the eradication of the consequences of natural disasters, chemical and radiological accidents and ecological catastrophes [31, 32] . Determination of the industrial toxic substances and their concentration in chemical accidents is the first stage in the activity related to assessing the impact of chemicals on the environment [31, 32] . For effective decontamination of the chemical accidents it is important to use fast and accurate methods. It is essential that the DOI: 10.1515/kbo-2018-0155type and characteristics of decontamination solution and its amount to be proper for decontamination. Mineral acids considered "high hazards" also have a high level of toxicity and vaporize easily. Muriatic acid is a highly reactive liquid acid, and one of the most dangerous chemicals. With the exception of some plastics, muriatic acid can damage almost anything it touches, including clothing, metal, and skin. It emits a suffocating odor that can quickly burn the nasal mucosa, throat and even the lungs [33] . Chemical accidents with nitric acid are very dangerous and many cases have been recorded [34, 35] . Study on the decontamination of acids or other harmful substances on different surfaces or in the environment is relevant as they influence the risk assessment for industrial accidents, also being relevant the method used for their determination [1, 2, [36] [37] [38] [39] . Several studies have been carried out in the attempt to explore adsorbtion of hydrochloric and nitric acids in concrete and pine wood. The scientific reports have not found exposure of pinewood to mineral acids, but we found the effect of acid rain on the pinewood. The literature contains tabulations on the exposure of concrete to various acids [40, 41] , but their decontamination was not found. The purpose of this paper is to develop a methodology and analyze for qualitative and quantitative assessment of the wetting of inorganic acids on porous surfaces and to compare it to non-porous materials and their decontamination.
Material and methods
Hydrochloric and nitric acids solutions (as many other chemical substances) are characterized by different adsorption in materials.
We prepared HNO 3 58% and HCl 35%. Based on calculations, we have found the values of concentrations of bases that neutralize the solutions used in this study, in non-porous materials. The values are refer at a temperature of 293.15 К (20 °C) and a pressure of 100 kPa (1 atm). Another potential challenges ware to determine the type and size of the surface on which to spill the acid. When the matrix is a potentially contaminated surface, the spiking chemicals are absorbed in the wood or concrete and acids need to be neutralized. Wooden and concrete surfaces are 20x20x20 mm size were arranged in a glass box. The boundary between the test surfaces and the glass was sealed with silicone. The acid was conducted under 90° angle from the surface by pulling off the pipette. The surface area was 4 cm 2 . The drop weight varied, the experiment temperature was 26 °C (299 K), humidity 34% and atmospheric pressure 1027 hPa. pH measurements are commonly used as methods of measuring acidity or basicity aggressiveness, but in this case they are not suitable, so we used a pH indicator paper.
Results and discussions
The attribute "decontaminating power" is the amount of TIM degraded by 1cm 3 decontaminant at a specified temperature for a certain time interval. Decontamination of hydrochloric and nitric acid was determined by using a mathematical model, based on the concentration of involved alkaline substances which are indicators of decontamination ability. The alkali substances are used in concentrations of 0.5%, 1%, 1.5%, 2%, 2.5%, 3 %. The results are shown in Figure 1 and Figure 2 . In the laboratory conditions, we have examined wooden and concrete surfaces that were placed on the glass box. The idea was to contaminate different surfaces of the same size with the same amount of acid and base, and then to examine the decontamination efficiency. When the drop of liquid falls on a solid surface there is a flow, which is associated with a change in the area between the phases of the equilibrium state ( Figure  3 ). We have found that the diameter of the stain Figure 3 increases in contrast to the glass on contact with acid and wood acid droplets. At the end of the liquid phase, the process speed is reduced. Wetting can be seen because of the action of surface tension forces. The equilibrium value of the wetting angle is determine by the Yung equation [42] . Both acids may initially attack concrete at about the same rate, but on an equal volume basis, a given volume of the weak acid ultimately will be more destructive. 
Conclusions
Analytical methods are known to detect the type of acid, but in case of breakdown, there is a time limit. Investigation of acid spills on hard surfaces is a complicated process because of the different adsorption surfaces. Besides "decontaminating power" we must know the following parameters: the distribution area of TIM at the time of disposal, the density of the substance in the stain, and the presence of liquid phase. New matrices, such as concrete and pinewood, were selected to provide matrix challenge for how some alkali substances work up.
